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A clamping and/or spreading tool 

The invention relates to a clamping and/or spreading tool comprising a drive for 
displacement of a push or pull rod to which a movable jaw is fixed with respect to a support 
carrying a stationary jaw, in longitudinal direction of the push or pull rod. 

It is known to provide in particular clamping and/or spreading tools with a stepping gear 
transmission to cause stepwise approach of the movable jaw to the stationary jaw and, at the 
same time, apply the clamping forces required between the clamping jaws. Such a clamping 
and/or spreading tool is known from DE 39 17 473 which comprises a stepping gear 
transmission of which the step width per actuating stroke of a drive arm is sufficiently great 
and a relatively small actuating force can give rise to clamping forces when clamping an 
article which is grasped between the jaws. A clamping and/or spreading tool of this kind has 
proved very successful in everyday use. 

US patent 6,568,667 discloses a clamping and/or spreading tool comprising an identical 
stepping gear transmission and an additional quick-lock drive which operates to close the 
clamping jaws, i.e. to shift the movable jaw towards the stationary jaw when a draw-back 
lock preventing displacement of the push or pull rod contrary to the advance direction of the 
stepping gear transmission is actuated. The prime mover of the quick-lock drive is embodied 
by a helical compression spring acting between points of attachment at a side of the support 
remote from the movable jaw. It is a disadvantage of this quick-lock mechanism that much 
space is required to offer the quick-lock mechanism the path needed for unfolding the 
driving power stored. As the compression spring assembly needs a long drive path for the 
driving power to unfold, clamping and/or spreading tools of this kind have not only a great 
axial extension but also great weight, making such tools unwieldy to handle. Moreover, non- 
linear power output accompanies the helical compression spring, in other words great thrust 
occurs at the beginning of the closing motion, diminishing gradually in the course of the 
closing motion. Above all, the known drive bears a risk of injury since the movable jaw 
closes explosively. 
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It is an object of the invention to overcome the disadvantages of the state of the art, 
providing especially a drive for a clamping and/or spreading tool for especially continuous 
displacement of a push or pull rod, the dimensions in space of the clamping and/or spreading 
tool being small and the weight lower, and especially uniform closing motion with especially 
a uniform closing force being warranted. 

This object is met by the features of claim 1. Accordingly, a drive wheel adapted to be 
driven in rotation is provided for cooperation with the push or pull rod. As this rotatable 
drive wheel does not need a drive or acceleration path extending in longitudinal direction of 
the push or pull rod, the axial dimension of the clamping and/or spreading tool according to 
the invention is clearly reduced in comparison with known clamping and/or spreading tools 
having a corresponding mode of operation. Not only the weight is reduced as a consequence 
of the small dimensions but also the handling of the clamping and/or spreading tool is 
facilitated since its actuation, especially that of a stepping gear transmission is not obstructed 
by portions of the push or pull rod projecting far beyond the support. Especially when space 
is tight where a clamping or spreading tool is to be used and a handle of the stepping gear 
transmission is restricted, the clamping and/or spreading tool according to the invention is 
much easier to manipulate than the known ones. While the known high speed closure 
mechanism including a compression spring presents further risk of injury to the operator in 
that he/she may get parts of his/her body squeezed between the coil windings and the 
propelling forces are released explosively, such potential risks can be eliminated by the 
measure according to the invention. According to the invention, the drive wheel is 
operationally coupled to a torsion spring for rotational driving. The torsion spring is a 
mechanical prime mover having a mechanical energy reservoir. In comparison with an 
electrical alternative, this mechanical prime mover has the advantage of not being dependent 
on electrical power supply. The wheel driven by the torsion spring, according to the 
invention, is adapted to enter into torque transmitting engagement with the push or pull rod 
to displace the same. The drive wheel can be engaged with the push or pull rod to transmit 
torque. 

Preferably, the drive wheel is arranged directly in contact with the push or pull rod, 
especially for engagement in friction or force lock whereby the drive wheel rolls off the push 
or pull rod so as to transmit the torque. The drive wheel is coordinated with the push or pull 
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rod in such a way that, operationally, the rotary motion of the drive wheel can be converted 
into translatory motion for the push or pull rod. With the gear member thus designed as a 
drive wheel, the motor may be embodied by a torsion spring having especially only a single 
rotary driving direction. A suitable gear arrangement must be interposed between the torsion 
spring and the structural element which converts the rotational movement into translatory 
movement so as to guarantee displacement of the push or pull rod in both longitudinal 
directions. When using an electric motor, displacement of the push or pull rod in both 
longitudinal directions can be accomplished simply by reversing the direction of rotation 
through reversal of polarity of the electric motor. The drive wheel preferably rolls off the 
push or pull rod such that the push or pull rod is shifted in substantially rotation-free 
movement, i.e. pure translatory movement. 

In a preferred design of the drive according to the invention as a torsion spring motor, a 
mechanism is provided for changing the direction of displacement of the push or pull rod. 
The change may occur as a change from closing displacement to opening displacement 
and/or vice versa. The mechanism preferably comprises a rotation alternator designed to 
invert the torque transmitted to the push or pull rod by the drive wheel. 

With a special design of the rotation alternator, a gear component for converting rotary 
motion into preferably purely translatory motion is disposed between the drive wheel and the 
push or pull rod. The rotatable gear component is adapted for an engagement with the drive 
wheel in which torque is transmittable, and to be disengaged from the same. With the 
gearing configured for torque transmitting engagement, the push or pull rod can be displaced 
in one direction, whereas the opposite direction of displacement is offered when the gear 
component is in a position in which engagement with the gear member is lifted. The gear 
component can be changed manually by the operator from an active position for converting 
rotary motion into translatory motion into a passive position without conversion of rotary 
motion. 

A special design of the mechanism for reversing the direction of displacement comprises an 
intermediate gear member which is adapted to be coupled operationally with the drive wheel 
and the gear component. This coupling is mutually exclusive. For instance, with a first 
configuration of the gearing for a first direction of displacement, the drive wheel drives the 
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gear component through the intermediate gear member. With a second gearing 
configuration, the drive wheel drives the gear component directly, without intermission of 
the gear member. 

The intermediate gear member is adapted to enter into form- or force-lock engagement, 
especially rolling-off engagement with the drive wheel and/or the gear component. That may 
be accomplished by frictional contact or by a meshing teeth connection. 

In a further development of the invention, the mechanism for reversing the direction of 
displacement is provided with a switch means for selecting the direction of displacement, 
especially a switch means which can be actuated manually by the person handling the 
clamping and/or spreading tool. The switch means especially may be provided in the form of 
an operating member or actuator by which to activate and/or deactivate the rotation 
alternator. 

Especially in a clamping and/or spreading tool of known structure comprising a stepping 
gear transmission and a draw-back lock to prevent displacement of the push or pull rod 
contrary to the advance direction of the stepping gear transmission according to the 
invention, the draw-back lock may be drawn upon to serve as an operating member or 
actuator of the switch means. 

The operating member or actuator comprises an especially non-actuated position to prevent 
displacement of the push or pull rod in closing and/or opening direction. If the actuator is 
embodied by the draw-back lock of a stepping gear transmission the blocking position is a 
non-actuated position of the draw-back lock. On the one hand, shifting of the push or pull 
rod is blocked functionally against the advance direction of the stepping gear transmission, 
i.e. for opening the clamping jaws. 

The actuator may have a first release position to permit rotational movement for a first 
direction of displacement. Especially with the draw-back lock serving as actuator, this first 
release position may be obtained by lightly actuating the lever of the draw-back lock 
especially into an intermediate position at which the blocking function is cancelled and the 
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push or pull rod may be shifted contrary to the advance direction of the stepping gear 
transmission. 

The actuator, moreover, may have a second release position, especially an end or stop 
position, to permit rotational movement for a second direction of displacement. Especially 
with the draw-back lock serving as actuator, this second release position may be obtained by 
fully actuating or pressing down the lever of the draw-back lock, i.e. up to the stop. Hereby, 
for instance, the above mentioned rotation alternator can be activated, thus allowing the push 
or pull rod to be shifted in opposite sense to the first direction of displacement, for example, 
for opening the clamping jaws. 

An adjusting member may be provided especially with a mechanism for reversing the 
direction of displacement and comprising a gear component and an intermediate gear 
member, to either adjust the gear component or the intermediate gear member so that one of 
the two will establish or break form-lock or force-lock, especially roll-off engagement with 
the drive wheel. 

Another aspect of the invention, dependent on or independent of the above mentioned 
subject matter of the invention, relates to a clamping and/or spreading tool with which the 
ergonomics of the clamping and/or spreading tool are to be improved, especially a drive for a 
clamping or spreading tool for especially continuous displacement of the push or pull rod is 
to be provided, the dimensions in space, especially in longitudinal direction, and the weight 
are minimized, and uniform closing motion with especially uniform closing force is offered. 

According to the invention a means is provided for generating pull between the push rod and 
the pull rod and the support. The dimension of the support and its casing can be utilized by 
the measure of the invention to make use of a drive path for releasing drive energy. 
Alternative drive paths are not needed, as with the known quick-lock mechanism. Therefore, 
the clamping or spreading tool according to the invention has much smaller dimensions and 
also substantially lower weight. Moreover, pulling means in general release the driving force 
less abruptly because of their elasticity, whereby the risk of injury is reduced. 
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In the case of a preferred design, the small space requirement is due, above all, to a tension 
spring, especially a torsion spring. The tension spring has points of application of force both 
at the support and at the push or pull rod or at the movable jaw. 

To permit holding especially large articles between the clamping jaws, the tension spring is 
releasably attached to the push or pull rod or to the movable jaw so as to be readjustable to a 
position closer to the support and secured once more. In this manner tension springs of short 
pulling distances may be drawn upon. 

In a preferred design, the means for generating pull, especially a torsion spring, is coupled to 
a force transmitting member which is adapted to be wound up. The free end of the coilable 
force transmitting member, such as a winding strand, is firmly connected to the push or pull 
rod or to the movable jaw. The torsion spring winds up the winding strand on a winding 
bobbin as the movable jaw is pulled to close. 

With a preferred design of the invention, a coil carrier, the above mentioned winding bobbin, 
is coupled in power transmitting fashion to the means for generating pull. The coil carrier 
especially is supported stationarily on the support. 

With a preferred design of the invention, the means for generating pull is a coiled spiral band 
spring. The spiral band spring is characterized by uniform, linear power output regardless of 
the degree of unwinding. The spiral band spring may comprise a spiral band carrier which is 
supported for rotation on the support. 

With a further development of the invention, the push or pull rod is provided with a seat for 
an unwound band section of the spiral band spring. The depth of the seat is such that the 
unwound spiral band can lie with clearance between the push or pull rod and the support. In 
unwound condition, the stored tension drive energy is stored in the spiral band spring. 

With a preferred design of the invention, the drive according to the invention is provided 
with a stepping gear transmission which generates small displacement distances and, 
therefore, can apply great clamping forces between the clamping jaws. The stepping gear 
transmission is associated with a drive which is independent of the means for generating pull 
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and is actuated by an operator who actuates a drive arm. The drive arm is designed so as to 
be engageable, in accordance with leverage transmission, with the push or pull rod through 
an entraining element which is shiftable against a return spring and to be pivoted on a 
clamping side of the push or pull rod which side faces the jaws. 

The drive according to the invention for quick locking of the movable jaw in combination 
with the stepping gear transmission indeed presents a one-hand vise by which rapid gripping 
by means of the quick-lock mechanism as well as application of great clamping forces at 
little power input can be realized. 

The drive arm of the stepping gear transmission comprises a swivel bearing disposed in the 
course of the longitudinal direction of the push or pull rod substantially at the level of the 
entraining element, the drive arm especially having a permanent, stationary swivel bearing 
point. The swivel bearing and a force input location of the drive arm in the entraining 
element are essentially located in a plane with respect to which the push or pull rod extends 
as a normal. The drive arm especially comprises a first portion, including an active crank 
which is defined by the distance of the swivel bearing from the force input location and 
further comprises a second portion at which an operator actuates the drive arm. The stepping 
gear transmission especially includes a return spring designed to move the drive arm from its 
actuating positions into an output position upon release of an actuating force, the drive arm 
being actuatable for a complete actuating stroke in said location. Furthermore, the stepping 
gear transmission comprises permanent canting of the entraining element, at which canting 
especially a return spring acts upon the entraining element in such a way that the entraining 
element abuts in canting fashion on the push or pull rod, being urged against a stop on the 
drive arm, when the drive arm is in the non-actuated operating state. 

A means for releasing the permanent canting of the entraining element can be provided as 
well. The means for releasing the canting of an entraining element is operable through a stop 
which prevents shifting of the push or pull rod in opposite sense to the advance direction of 
the stepping gear transmission. 

Depending or not on the subject matters of the invention mentioned above, the invention also 
relates to a clamping and/or spreading tool of which the ergonomics are to be improved and, 
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especially, an operationally reliable and simple handle is guaranteed. Any impairing of the 
article to be clamped by forces acting from the drive on the article is to be excluded as best 
as possible. 

According to the invention a means for damping power output by the prime mover for 
displacing the push or pull rod is provided at any point of the displacement distance of the 
push or pull rod on the prime mover. The damping means which is adapted to weaken the 
driving power to be output by the prime mover especially can provide uniform displacement 
of the movable jaw, the displacing rate being adjustable for simple dosing and smooth 
gripping of the article to be clamped. Moreover, the arrangement according to the invention 
comprising the prime mover and the damping means can minimize the risk of injury at the 
handle of the clamping and/or spreading tool. 

The ergonomics of the clamping and/or spreading tool is rendered especially simple and 
advantageous if the rate of shifting is the same at every point of the displacement distance. 
Such uniform speed during displacement can be achieved by having the damping means 
tuned specifically to the prime mover to be housed in the clamping and/or spreading tool. 
When a helical compression spring is used the spring rates can be determined in response to 
the spring excursion so that a damping means adjusted accordingly can be coordinated with 
the helical compression spring. 

In a particular design of the invention, the damping means and the prime mover are 
combined in a single structural unit, especially a single component. For instance, such a 
component might consist of torsion spring types, especially a spiral band spring, adapted to 
output a uniform propelling force irrespective of the spring excursion. While the elastic 
deformability of the torsion spring upon clamping, i.e. during unwinding of the torsion 
spring provides useful power to recover the formerly wound-up original configuration, the 
material deformation and rotational friction of the torsion spring about its support base 
contribute the damping function. 

In a special further development of the invention the damping means is embodied by a piston 
and cylinder arrangement including a damping fluid. The piston of the damping means may 
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be secured to the push or pull rod, while the cylinder of the damping means is stationarily 
associated with the support. 

In a preferred design of the invention, the damping means acts on a rotatable gear member. 
The gear member may be designed to be a damping member adapted to be driven in rotation 
and working in damping fashion, especially splashing about in a damping fluid, especially a 
damping liquid contained in a casing. 

The damping means may achieve its damping characteristic by generating friction loss. It 
may also be proposed according to the invention that the damping means should produce 
splashing loss. 

Another aspect of the invention, dependent on or independent of the subject matters of the 
invention mentioned above, relates to a clamping and/or spreading tool with which sufficient 
drive energy for carrying out displacements of the push or pull rod is always at the operating 
person's disposal, no matter what the operation configuration of the clamping and/or 
spreading tool. 

According to the invention a mechanism is provided for loading drive energy, the 
mechanism being chargeable independently of the displacement operation of the push or pull 
rod. If an operator needs drive energy when the drive energy reservoir is empty because the 
helical compression spring is relaxed already, the measure according to the invention can put 
fresh drive energy at the disposal of the drive without changing the position of the movable 
jaw with respect to the stationary jaw, in other words without having to alter the operating 
state of the clamping and/or spreading tool. Thus the functional flexibility of the clamping 
and/or spreading tool is greatly enhanced for the operator. Charging, for instance, may be 
done prior to use of the clamping and/or spreading tool and then be utilized in the individual 
case. Moreover, according to the invention a torsion spring is provided as the drive, and this 
spring itself presents the reservoir of drive energy. The energy reservoir is loaded when the 
torsion spring is tightened. The torsion spring is especially well suited as a reservoir for drive 
energy because the torsion spring can output its propelling force in the form of rotary 
motion, not requiring translatory motion which would entail considerable demand for space, 
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as is the case with the known clamping and/or spreading tool according to US patent 
6,568,667. 

The torsion spring may be locked for automatic release of its drive energy, being supported 
so as to be rotatable against the driving direction of rotation for charging by an operating 
member or an interlocking clinch arrangement. The means for locking the distribution of 
drive energy may be a latch means. The torsion spring may be turned manually from outside 
by the operator through the actuator means, thereby becoming charged. 

The actuator means also may be designed such that it may cause release of the locking 
means in addition to the manual charging movement. 

Yet another dependent or independent aspect of the invention relates to a clamping and/or 
spreading tool with which ergonomics are to be improved, especially the functioning for the 
single handed possibility of actuating the clamping and/or spreading tool is broadened, and 
drive energy is made available at almost any operating position of the clamping and/or 
spreading tool. 

According to the invention, a mechanism is designed to load drive energy into the reservoir 
not only when the push or pull rod is displaced in closing direction - the closing direction 
being understood to be the direction in which the movable jaw moves towards the stationary 
jaw when the clamping configuration of the clamping and/or spreading tool is given, and the 
closing direction also being understood to be the direction in which the movable jaw is 
moved away from the stationary jaw when the spreading configuration of the clamping 
and/or spreading tool is given - but also when it is displaced in opening direction opposite to 
the closing direction. 

The measure according to the invention makes sure that the operator has drive energy 
available not only when the movable clamping jaw is in open position opposite the stationary 
jaw but also when it abuts against the stationary jaw. Making available drive energy no 
matter what the operating position and configuration of the clamping and/or spreading tool 
renders the clamping and/or spreading tool actuatable by one hand, both for gripping the 
article to be clamped and for applying great clamping forces to the article to be clamped and 
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also for releasing the clamped article and opening and freeing the clamped article as well 
as bringing the movable jaw into a starting position in which the clamping and/or spreading 
tool is ready for renewed use, especially for clamping another article. 

Moreover, the measure according to the invention permits drive energy to be made available 
not only for a quick-lock mechanism but also for a rapid opening mechanism of the 
clamping jaws. If different drives are being used for the two different directions of 
displacement the loading mechanism may be designed so that a reservoir for the first drive is 
loaded with energy as the clamping jaws are being closed, while a reservoir for the other 
drive is loaded with energy as the clamping jaws are being opened. 

In a preferred and/or independent design of the invention the loading mechanism comprises 
a gear member driven in rotation. The gear member receives the required torque for the 
charging process, for example, by establishing friction or form-lock contact, especially roll- 
off contact between the push or pull rod and the gear member. The gear member is coupled 
to a torsion spring in such manner that the rotational movement of the gear member tensions 
the prime mover. Where the prime mover is embodied by a torsion spring the reservoir for 
drive energy and a means for converting rotary motion of the gear member into drive energy 
are integrated in one aggregate. 

With a preferred design only one prime mover, especially in the form of a torsion spring is 
provided for propulsion in both directions of displacement. To assure the charging procedure 
by the loading mechanism in both directions of displacement, a rotation alternator is 
provided in a further development of the invention. It changes the rotational movement of 
the gear member, upon reversal of the direction of displacement of the push or pull rod, into 
a rotational charging movement which is required by the means for converting the rotational 
movement. That can be accomplished, for instance, by the provision of an intermediate gear 
member between the rotatable gear member and the push or pull rod. The intermediate gear 
member is adapted to enter into engagement between the push or pull rod and the gear 
member by way of a switching mechanism, whereby the direction of rotation is inverted. 
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With the further development of the invention, the rotation alternator, especially the switch 
means is manually operable to cause the intermediate gear member to enter into engagement 
with the gear member. 

With a preferred further development of the invention, the rotation alternator is made 
automatic, i.e. it is activated when the direction of displacement of the push or pull rod is 
changed, for example, by subjecting the push or pull rod to external pressure or tension. 

A further development of the loading mechanism according to the invention provides 
blocking of the energy release. The blocking is activated during the charging process so that 
the drive energy introduced into the reservoir will not be passed out but rather be releasable 
by the operator at the time the drive energy is required. 

The energy release blocking preferably may be undone manually by the operator. 

A specific design of the energy release blocking is provided with a locking pawl means or a 
clinch locking arrangement which blocks the drive motion of a torsion spring and, 
especially, may engage the gear member or the torsion spring. 

Further advantages, features, and properties of the invention will become apparent from the 
description below of preferred designs of the invention with reference to the accompanying 
drawings, in which: 

Fig. la is a side elevational view of a design of a clamping and/or spreading tool, with 

clamping jaws in open position; 
Fig. lb is a cross sectional view of the clamping and/or spreading jaw shown in fig. 

la, along line A-A; 

Fig. 2 is a side elevational view of another design according to the invention of a 

clamping and/or spreading tool, with clamping jaws in open position, illustrat- 
ing a drive according to the invention in driving operation to open the 
clamping jaws; 
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Fig. 3 is a side elevational view of the clamping and/or spreading tool shown in fig. 

2, illustrating the drive according to the invention in driving operation to close 
the clamping jaws; 

Fig. 4 is a side elevational view of the clamping and/or spreading tool shown in fig. 

2, illustrating a mechanism according to the invention for loading drive 

energy during closing movement of the jaws; 
Fig. 5 is a side elevational view of the clamping and/or spreading tool shown in fig. 

2, showing a deactivated drive, illustrating the mechanism according to the 

invention for loading drive energy during opening movement of the jaws; 
Fig. 6a is a side elevational view of another design according to the invention of a 

clamping and/or spreading tool, illustrating clamping jaws in clamping state; 
Fig. 6b is a front elevational view of the clamping and/or spreading tool shown in fig. 

6a; 

Fig. 7a is a side elevational view of the design according to the invention of the 

clamping and/or spreading tool shown in figs. 6a, 6b, illustrating an open 
clamping jaw configuration; 

Fig. 7b is a cross sectional view of the clamping and/or spreading tool shown in fig. 

7a, along line B-B; 

Fig. 8a is a side elevational view of the clamping and/or spreading tool shown in figs. 

6a to 7b, illustrating an operating mode of closing the clamping jaws; 
Fig. 8b is a front elevational view of the clamping and/or spreading tool shown in fig. 

8a; 

Fig. 9a is a side elevational view of another design according to the invention of a 

clamping and/or spreading tool, with clamping jaws in open configuration; 
Fig. 9b is a top plan view of the clamping and/or spreading tool shown in fig. 9a; 

Fig. 9c shows an enlarged detail of area C in fig. 9b; 

Fig. 9d is front elevational view of the clamping and/or spreading tool shown in fig. 

9a. 

The preferred design of a clamping and/or spreading tool 1 illustrated in figs, la and lb 
comprises a push or pull rod 3 movably supported on a support 5 for displacement in longi- 
tudinal direction of the rod. The support 5 comprises a closed casing 7, a fixed clamping jaw 
1 1 being provided at the clamping side 9 of the push or pull rod 3, diametrically opposite a 
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movable clamping jaw 13 which is removably attached to one end 14 of the push or pull rod 
3. 

Fig. la shows the clamping mode of the clamping and/or spreading tool 1. The clamping 
and/or spreading tool 1 will be in spreading mode when the movable jaw 13 is secured to the 
opposite end 16 of the push or pull rod 3. 

At the actuating side 15 of the push or pull rod 3, opposite the clamping side 9, a handle 17 
is integrally fixed to the support 5 for the clamping and/or spreading tool to be held by one 
hand. In addition, the support 5 carries a stepping gear transmission 19, to be explained in 
greater detail below. The casing 7 of the support 5 encloses and protects a drive 21 according 
to the invention composed of a torsion spring 23 which has an axis of rotation and a 
rotatably supported drive wheel 25 whose axis of rotation coincides with the axis of rotation 
of the torsion spring 23. 

The drive wheel 25 is in power transmitting engagement with a longitudinal edge 27 of the 
push or pull rod 3. In fig. la the torque transmitting engagement is obtained by friction lock 
between the drive wheel 25 and the push or pull rod 3. 

The drive wheel 25 rests on the support 5 in such a way that engagement between the drive 
wheel 25 and the push or pull rod 3 is warranted in every position of displacement of the 
push or pull rod 3. The drive wheel 25 is made of a material containing rubber, and the 
positioning of the push or pull rod 3 with respect to the drive wheel 25 is such that bias acts 
between the two, generating a normal force. 

With this design of a rotatable gear member in the form of a drive wheel 25 and a torsion 
spring 23 acting as motor and energy reservoir, a driving force attempting to close the 
clamping jaws 11, 13 is imparted to the push or pull rod 3 in each of its displacement 
positions, in other words a driving force for moving the push or pull rod 3 from right to left, 
as indicated by arrow S (indicating closing direction) in fig. 1 a. 

The constant engagement between the drive wheel 25 and the push or pull rod 3, moreover, 
assures that the torsion spring 23 will be tensioned when the clamping jaw 13 carries out an 



15 



opening movement, i.e. when the push or pull rod 3 moves from left to right. Thus potential 
energy sufficient for the subsequent opening procedure will be available for renewed 
opening of the clamping and/or spreading tool 1 . 

Use of a torsion spring 23 as a prime mover is advantageous in that it makes sure there is 
substantially continuous provision of torque so that continuous closing operation is offered at 
uniform closing force and closing speed. 

The frictional force needed for torque transmission from the drive wheel 25 to the push or 
pull rod 3 is to be adjusted, especially by the choice of a high coefficient of friction, so that a 
standstill of the push or pull rod 3 will not cause the drive wheel 25 to spin. In this way it is 
assured that the potential energy of the torsion spring 23 will not be set free by itself because 
of slippage of the drive wheel 25. 

The clamping and/or spreading tool described with reference to figs, la and lb explicitly 
does not include a mechanism for charging an energy reservoir as the movable clamping jaw 
closes, nevertheless it is to be made clear hereby that the mechanism according to the 
invention for charging the energy reservoir upon closing of the clamping and/or spreading 
tool may be combined with the above designed clamping and/or spreading tools. 

The design according to figs. 2 and 3 presents a clamping and/or spreading tool which differs 
from the clamping and/or spreading tool according to figs, la and lb substantially in that an 
alternative form of drive according to the invention is provided for the clamping and/or 
spreading tool. To facilitate reading the description of the figures, identical or similar parts 
as in the design shown in figs, la and lb will be designated by the same reference numerals 
incremented by 100. It will not be necessary to explain the functioning of the components 
once again. 

Figs. 2 and 3 show two different drive configurations of a gear transmission of a drive 
according to the invention. With both configurations, the drive is activated by releasing a 
locking pawl 131 from ratchet teeth 133. 
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In the case of the gear configuration shown in fig. 2 the clamping jaws 111 and 113 are 
opened. The opening direction of the displacement of the push and/or pull rod 103 is 
indicated by O. 

The drive 121 according to the invention comprises a rotatable gear member which is driven 
as a drive wheel 135 via a torsion spring 123. The torsion spring 123 is mounted in such a 
way that the rotation of the drive wheel 135 will be clockwise. 

An intermediate gear wheel 137 coupled for torque transmission with the drive wheel 135 is 
turned in counterclockwise sense by the drive wheel 135. By transmitting torque, the 
intermediate gear wheel 137 drives a driven wheel 139 designed as a gear component for 
converting rotary motion into translatory motion. The driven wheel 139 enters into power 
transmitting engagement with the edge 127 facing the actuating side 1 15 of the push or pull 
rod 103. In view of the fact that the driven wheel 139 is rotated in clockwise sense, the 
translatory movement imparted to the push or pull rod 103 moves the movable jaw 113 in 
opening direction O away from the stationary jaw 111. 

All the torque transmissions may be effected either by friction lock or by form lock realized 
by toothing or by a combination of both. 

Next, a preferred further development of the invention will be explained which relates to a 
mechanism for reversing the direction of displacement from displacement for opening, as 
shown in fig. 2, to displacement for closing and vice versa, which mode is illustrated in fig. 
3. 

The mechanism for reversing the direction of displacement comprises a switch means to be 
actuated by a draw-back lock. The draw-back lock serves to block shifting of the push or 
pull rod in opposed direction to the advance direction of the stepping gear transmission, as 
indicated by arrow V. The blocking effect of the draw-back lock is achieved with the 
assistance of the push or pull rod 103 by canting a passage zone of a release lever 141 . 

If it is intended to displace the push or pull rod 103 in opening direction O (see fig. 2), i.e. 
opposite to the advance direction V of the gear stepping transmission 1 1 9, on the one hand, 
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the release lever 141 must be actuated to cancel the blocking effect of the release lever acting 
in opening direction O due to the canting of the release lever 141 on the push or pull rod 103. 
Actuation of the release lever 141 is not shown in detail in fig. 2. Slight tipping of the release 
lever 141 is sufficient to take away the blocking effect in opening direction O. 

If a change is desired from direction of displacement O to S the release lever 141 must be 
pressed so hard (fig. 3) as to activate a switch means in the form of a press bar 143 which is 
displaceable in its longitudinal direction and exerts pressure on a bearing 145 for the driven 
wheel 139. The bearing 145 makes sure the driven wheel 139 is shifted in longitudinal 
direction, i.e. closing direction, of the push or pull rod 103. Biasing means (not shown), 
especially a compression spring for the bearing presses the driven wheel 139 into the 
position illustrated in fig. 2 where the driven wheel 139 and the intermediate gear wheel 137 
mesh. 

Actuation of the press bar 143, in other words activation of the switch means causes the 
bearing 145 of the driven wheel 139 to be shifted so that the driven wheel 139 will become 
free of the intermediate gear wheel 137 and enter into direct, torque transmitting contact with 
the drive wheel 135. Having this structural design, a rotation alternator is integrated in the 
drive which brings about reversal of the direction of rotation of the drive wheel 139. In the 
switched state (fig. 3) the rotational movement of the drive wheel 135 driven by the torsion 
spring 123 drives the driven wheel 139 in counterclockwise sense, whereby the push or pull 
rod 103 is displaced continuously in closing direction S. 

In both gear configurations shown in figs. 2 and 3, the drive wheel, the intermediate gear 
wheel, and the driven wheel all are biased in such a way at their points of torque 
transmission that sufficient normal force is generated to provide the frictional force required 
for transmitting torque. The contact pressure which must be exerted by the driven wheel 139 
on the push or pull rod 103 is offered by the bias of the bearing 143 in the opening 
mechanism according to fig. 2. With the closing mechanism according to fig. 3, the 
necessary contact pressure is warranted by the actuating force imparted to the press bar 143 
at the release lever 141. 
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Figs. 4 and 5 show a clamping and/or spreading tool 101 of which the structure is 
substantially identical with that of the clamping and/or spreading tool shown in figs. 2 and 3. 
To facilitate reading the description of the figures, identical or similar parts will be 
designated by the same reference numerals. Identical or similar parts need not be explained 
again. 

The clamping and/or spreading tool 101 according to figs. 4 and 5 differs from the clamping 
and/or spreading tool shown in figs. 2 and 3 in the operating state of the drive. More 
specifically, the drive is deactivated by the pawl 131 which is caught in external toothing 
133 of the drive wheel 135, thereby blocking release of the rotational drive energy stored in 
the torsion spring 123. 

With this mode, the torsion spring 123 receives the rotational drive energy required for 
closing and opening. Movement of the push or pull rod 103 induces counterclockwise 
rotational movement at the drive wheel 135 through the gearing arranged between the push 
or pull rod 103 and the torsion spring 123, thus tightening the torsion spring 123. 

The mechanism described for reversing the direction of displacement can perform the 
tensioning procedure regardless of a certain direction of displacement of the push or pull rod. 

Fig. 4 illustrates the charging mechanism in an operational condition at which the torsion 
spring 123 is placed under tension by closing of the jaws 11, 113. As the push or pull rod 
103 moves from right to left, i.e. in closing direction S, counterclockwise rotational 
movement is induced in the driven wheel 139, while clockwise rotational movement is 
induced in the intermediate gear wheel 137. Counterclockwise rotation of the drive wheel 
135 tightens or winds up the torsion spring in counterclockwise sense. 

Since it is necessary anyway to actuate the draw-back lock by means of the release lever 141 
in order to open the clamping jaws, i.e. for movement of the push or pull rod from left to 
right, full actuation of the release lever 141 guarantees automatically that the rotation 
alternator will be activated through the press bar 143 and the driven wheel 139 will be 
disengaged from the intermediate gear wheel. 
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In this manner the drive according to the invention permits loading of potential energy into 
the drive energy reservoir, and the charging procedure can be performed both during opening 
and closing. Therefore, the torsion spring of the drive is tensioned automatically when the 
stepping gear transmission causes the movable jaw to approach the stationary jaw. Charging 
by reciprocating movements of the push or pull rod is possible. 

Another design of a clamping and/or spreading tool according to the invention with an 
alternative design of a drive for continuous displacement of a push or pull rod is presented in 
figs. 6a, 6b, 7a, 7b, and 8a, 8b. To facilitate reading, components that are identical or similar 
to the above designs are given the same reference numerals, incremented by 100 or 200. 
Identical or similar parts like their functioning need not be explained again. 

The design according to figs. 6a to 8b differs from the above designs in the embodiment of 
the drive. A means is provided for pulling the push or pull rod from an open position, as 
shown in figs. 7a, into a closed position, as shown in fig. 6a. In the design according to figs. 
6a to 8b the pulling means is embodied by a torsion spring 223 coupled to a strand 245 
which is adapted to be wound up. The free end of this coilable strand 245 is attached to the 
push or pull rod 203. That is accomplished by a fastening means 247 which is adapted to be 
detached from the push or pull rod 203 by way of a release button 248 so as to relocate the 
fastening means 247 of the coilable strand 245 along the push or pull rod 203. For example, 
a very long push or pull rod (not shown in the drawing) is provided in clamping and/or 
spreading tools for particularly wide articles 249. In order to avoid having to use a pulling 
means of corresponding length, the fastening means 247 may be placed closer to the support 
205. 

A bobbin 251 is provided for the coilable strand 245 which is wound on the bobbin when the 
clamping jaw 213 is pulled into closed position. The coil strand 245 extends from the bobbin 
251 through a guide member 253 in the vicinity of the bobbin, offset towards the movable 
jaw 213, to guide the coil strand 245 into a depression 255 formed in the push or pull rod 
203. From the guide member 253, the coil strand 245 extends along the push or pull rod 203 
in the depression 255 thereof to the fastening means 247. 
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The coil strand 245 may be in the form of a filament or a metal reinforced textile thread. 
Small diameter nylon strings likewise may be used as coil strand. 

The push or pull rod 203 with its depression 255 to receive the coil strand 245 is configured 
like an I-beam, as shown in fig. 7b, having two lateral depressions 255. The dimensioning of 
the depressions is such that the coil strand can slide along without contacting the casing 207 
of the support 205. 

A special inventive measure resides in associating a damping means 257, diagrammatically 
indicated in figs. 6a, 7a, and 8a, with the rotatably supported bobbin 251 which is coupled to 
the torsion spring 223 so as to drive it in rotation. 

The damping means 257 is designed to dampen the force acting on the movable jaw 213 
under the tension exerted by the pulling means so as to make sure a controllable closing rate 
of the movable jaw 213 is obtained. The desired closing rate depends on the desires of the 
persons handling the clamping and/or spreading tool 201. The damping means 257 may be 
based on the principle of friction loss or splashing loss of the work fluid. 

The damping means 257 is especially advantageous if a torsion spring should be used which 
offers non-nonlinear provision of power. In that event the damping means 257 may be 
harmonized with the torsion spring in such manner that the power transmission becomes 
linear. 

In the drive according to the invention shown in figs. 6a to 8b a mechanism is realized for 
storing and loading energy by means of the torsion spring. The torsion spring 223 contains 
the lowest level value in the reservoir when the clamping jaws 211 and 213 are closed. 
Pulling the clamping jaw 213 away from the stationary jaw 211 by light actuation of the 
release lever 241 of the draw-back lock to loosen the clamping and/or spreading tool, 
tightens the torsion spring 223 through the coil strand 245. As the release lever 241 is let go, 
springs 259 and 261 will set the release lever 241 into a canted position with respect to the 
push or pull rod 203. The frictional and tilting forces resulting with this canted position are 
so great that independent closing of the clamping jaw by the pulling means is out of the 
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question. The factional or tilting force needed at the release lever 241 to accomplish that can 
be adjusted in consideration of the spring rate of springs 259 and 261 . 

When the operator actuates the release lever 241 the frictional or tilting forces at the push or 
pull rod are set free, whereby the rotational drive energy stored in the torsion spring 223 is 
released and the movable jaw is drawn towards the stationary jaw 21 1 by the coil strand 245. 
The operating condition of closing is illustrated in figs. 8a and 8b. The pulling means 
continues to act until the article 249 has been grasped by the jaws 211,213 (figs. 6a, 6b) and 
the pull of the torsion spring 223 no longer suffices to cause further shifting of the push or 
pull rod 203 in closing direction S. 

Upon termination of the rapid closing process by the pulling means according to the 
invention, great clamping forces can be imparted to the article 249 through the stepping gear 
transmission 219 of small step width, to be described in greater detail below. 

Figs. 9a to 9d show another clamping and/or spreading tool according to the invention. To 
facilitate reading the description of the figures, identical or similar components are marked 
by the same reference numerals, incremented by 100, 200, or 300. Identical or similar parts 
need not be explained again. 

The design of the clamping and/or spreading tool 301 according to figs. 9a to 9d differs from 
the design of the clamping and/or spreading tool according to figs. 6a to 8b in that the means 
for pulling the movable jaw 313 on to the stationary jaw 311 is performed exclusively by 
means of a torsion spring 323, in other words without using a coil strand connecting the 
torsion spring with the push or pull rod 303 or the movable jaw 313. 

The torsion spring 323, as designed according to figs. 9a to 9d, is a spiral band spring 
supported for rotation in the casing 207 of the support 205. The spiral band spring may be 
unwound so as to store rotational drive energy, the unwound portion 365 being received in 
the depression 355 of the push or pull rod. For winding up the unwound portion 365 of the 
spiral band, the base 367 of the spiral band spring is rotatably supported on the support 305. 
The free end of the spiral band portion 365 which can be unwound is secured to the push or 
pull rod 303 or to the movable jaw 313. The respective fastening means (not shown) for the 
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spiral band portion 365 is detachable, making the fastening means relocatable along the push 
or pull rod 303, especially so as not to unwind the spiral band spring too much when the 
articles to be clamped are great (not shown in the drawing). 

The spiral band spring has the special advantage of imparting a uniform linear driving force, 
irrespective of the distance covered, to the movable jaw 313 or to the push or pull rod 303. 

The spiral band spring, therefore, fulfills both the task of a pulling means and that of a 
damping means for providing uniform closing rates. 

To receive the spiral band base 367 on which the spiral band portion 365 is wound, the 
casing 307 may include a lateral opening through which the base 367 including the wound 
spiral band portion 365 may protrude, as illustrated in figs. 9b and 9c. 

The closing mode as well as the actuation of the clamping and/or spreading tool 303 
including the spiral band spring essentially correspond to the clamping and/or spreading tool 
203 which has been described with reference to figs. 6a to 8b with the pulling means and coil 
strand used in that case. 

Both clamping and/or spreading tools described in figs. 6a to 8b and figs. 9a to 9d may be 
equipped with a mechanism (not shown) for loading an energy reservoir when the one-hand 
vise is being closed. This combination of loading mechanisms is required especially when 
also an additional drive is integrated in the clamping tools according to figs. 6a to 8b and 9a 
to 9d, in particular to be able to displace the push or pull rod in both longitudinal directions. 

Following the closing movement of the movable jaw 313 caused by the spiral band spring, 
the desired great clamping force between the jaws 311 and 313 can be built up by means of 
the stepping gear transmission 319 of small step width. 

Next, the structure and functioning of the stepping gear transmission of small step width will 
be described. The stepping gear transmission substantially corresponds to the one indicated 
by the applicant in German patent application DE 10335365.8. 
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The stepping gear transmission 19 to 319 is designed to provide power operation of the 
clamping and/or spreading tool 1 to 301 by which the push or pull rod 3 to 303 is 
displaceable in small step widths in feeding direction V. During this power operation a bell 
crank of a drive arm 71 to 371 is effective which is defined by the distance of a swivel 
bearing 73 to 373 of the drive arm 71 to 371 and a power input pin 75 to 375. In view of the 
fact that the actuating lever of the drive arm 71 to 371 is much greater than the bell crank, 
clamping forces can be generated which are ten times bigger than those obtainable with the 
stepping gear transmission disclosed in US patent 6,568,667. 

The compression spring 77 to 377 housed in the casing 307 constantly presses an entraining 
slide element 79 to 379 against the power input pin 75 to 375 of the drive arm 71 to 371. 
Moreover, the compression spring 77 to 377 serves to move the entraining slide element 79 
to 379 into a constantly canted position with respect to the push or pull rod 3 to 303. This is 
achieved due to the fact that the pressure input location of the compression spring 77 to 377 
is located closer to the push or pull rod 3 to 303 than the power input pin 75 to 375, whereby 
the entraining slide element 79 to 379 is swung around the power input pin 75 to 375 in 
counterclockwise sense until the entraining slide element 79 to 379 cants with respect to the 
push or pull rod 3 to 303. Thus it is made sure that actuation of the drive arm 71 to 371 in 
swinging motion around the swivel bearing 73 to 373 directly causes displacement of the 
push or pull rod, whereby clamping forces between the clamping jaws 13, 15 to 313, 315 can 
be generated directly. Subsequent to a stroke by the drive arm 71 to 371, the operator must 
release the latter, whereby the compression spring 77 to 377 lifts the entraining canting of 
the entraining slide element 79 to 379 with respect to the push or pull rod 3 to 303 and the 
drive arm 71 to 371 is returned into the starting position, shown as an example in fig. 9a. 

The favorable leverage ratios obtained for the stepping gear transmission of small step width 
is realized, above all, by both the swivel bearing 73 to 373 and the power input pin 375 being 
placed at the clamping side 9 to 309. 

The features disclosed in the specification above, in the figures and claims may be 
significant to implementing the invention in the various embodiments, both individually and 
in any combination. For instance, mutual exchange and combination of the various drive 
mechanisms are possible. It is quite within the concept of the invention, for example, to 
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combine the damping means (257) with torsion spring drives, as illustrated in figs, la and lb 
or 2 to 5. 



